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Page 32, Table XX, ‘‘ Trifolium repens’’ should read “ Trifolium pratense.”’ 

Page 52, Table XXX, “Linum usatissimum”’ should read “ Linum usitatissimum.” 

Page 52, Table XXX, ‘‘Cucumbis sativa’’ should read “Cucumis sativus.”’ 

Page 53, Table XXX, “ Boutelona gracilis”’ should read “‘ Bouteloua gracilis.”’ 

Page 53, Table XXXI, ‘Cucumis sativa’’ should read “Cucumis sativus.”’ 

Page 56, Table XX XIII, column head, “ Ratio, 1913 to 1912,’’ should read “‘ Ratio, 
1912 to 1913.” 

Page 56, line 4 from bottom, ‘“75-42”’ should read ‘‘75+1.’’ 

Page 97, line 26, “Salix nutallii’’ should read “Salix nuttallii.”’ 

Page 106, Table II, ‘‘ Sutanion velutinum’”’ should read ‘‘ Sttanion velutinum.’’ 

Page 165, Table III, insert line after “‘ MgO”’ to read “ Fe,0;....0.07 0.10 0.09 0.10.” 

Page 165, Table IV, ‘“‘F1,0,’’ should read ‘ Fe,0;.’’ 


PBGE 165) TADIO DY DOL cists vasclesiecacevais GOA 64.5058 O8G6. sauces 4 
eee Ne Eh 5 Sccarin Chiocaseinwaswmesieewaed 99:94 99.54 100.36 100.00.” 
PORE 106; THO Vo TO aie i.civcscccsceenacvnsrs 104.45 104.82 101.41 101.99” 


BU so eced cst etongaen ne aesusen 99-73 100.04 99.25 99.81.” 

Page 256, line 10, ‘(C,=t—tm; Co=C,?—(C,”); m N=D;—(Dz)m.)”’ should read 
“C\=t—tms C,=Cy?—(C)?)ms N=Dt—(Dt)m.”’ 

Page 256, line 11, “(SC,?a+2C,.8C=SC,N.)” should read “ SC,2a+SC,C,p= 
SCN.” 

Page 278, lines 37-38, “‘(fig. 2)’’ should read “‘(fig. 3).”’ 

Page 279, line 19, ‘‘as’’ should read ‘‘at.’’ 

Page 279, legend for figure 2, “Side views of basal portions, etc.,’’ should read 
“Fig. 2.—Detail drawings of ventral view of seeds of Agropyron spp.: A, Agropyron 
repens; B, A. smithii; C, A. tenerum. X 9.”’ 

Page 280, legend for figure 3, “‘ Detail drawings of ventral view, etc.,’’ should read 
“Fig. 3.—Side views of basal portions of seeds of Agropyron spp., showing the relative 
projection of the rachilla: A, Agropyron repens; B, A. smithii; C, A. tenerum. X 9.” 

Page 280, legend for figure 4, ‘‘ Edge of rachilla in Agropyron spp., etc.,”’ should 
read ‘Fig. 4.—Edge of palea in Agropyron spp., showing space and comparative size 
of bristles: A, Agropyron repens; B, A. smithii; C, A. tenerum. XX 9.”’ 
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Puate I. Fig. 1.—General view of the plant inclosure used at Akron, Colo., 
showing the pipe framework covered with a hail screen, with the board 
2 base surmounted by a single width of cheesecloth to protect the plants 
25 against high winds. Fig. 2.—General view inside the inclosure, showing 
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HEART-Rot OF OAKS AND PoPLARS CAUSED BY POLYPORUS 
DRYOPHILUS 


PLATE VIII. Fig. 1.—Quercus alba: Crescent-shaped “‘soak,’’ the initial stage 


of the piped rot produced by Polyporus dryophilus; from Arkansas. Fig. 
2.—Quercus alba: A radial view of the rot in a limb, showing delignification; 
from Arkansas. Fig. 3.—Quercus oblongifolia: A radial view of rot, showing 
delignification; from Arizona. Fig. 4.—Quercus alba: A final stage of the 
rot, radial view, with more complete delignification; from Arkansas. 
Fig. 5.—Quercus alba: A tangential view of the rot, showing delignification 
in pockets; from Arkansas. Fig. 6.—Quercus alba: An end view showing 
a cross section from the same tree as the preceding; from Arkansas. Fig. 
7.—Quercus sp.: A section of oak from Von Tubeuf, sent to the junior 
writer as a specimen of the rot caused by Polyporus dryadeus in Europe. 
Fig. 8.—Quercus sp.: The reverse side of the specimen shown in the pre- 
ceding. Fig. 9.—Quercus sp.: A section of oak from Europe, obtained by 
Von Schrenk, with a piped rot similar to that of Polyporus dryophilus.... 


PLaTE IX. Fig. 1.—A sporophore of Polyporus dryophilus, tuberous form on 


Quercus gambelii; from Arizona. Fig. 2.—Sectional view of a sporophore 
of Polyporus dryophilus on Quercus gambelii, showing the hard granular 
core with whitish mycelial strands; also the pore layer; from New Mexico. 
Fig. 3.—A sporophore of Polyporus dryophilus on Quercus californica, show- 
ing the upper surface with a faint zonation; from California. Fig. 4.—A 
section through a sporophore of Polyporus dryophilus on Quercus garryana, 
showing the structure of the hard granular core; from California. Fig. 5.— 
A front view, showing the margin of the same sporophore as in figure 3, 
representing the ungulate form. Fig. 6—A view of the pore surface of 
an applanate sporophore of Polyporus dryophilus on Quercus alba; from 
Arkansas 


PLATE X. Fig. 1.—A sporophore of Polyporus dryophilus, front view showing 


the margin, on Populus tremuloides; from Colorado. Fig. 2.—A second 
sporophore from the same tree as figure 1, showing an imbricated form. 
Fig. 3.—A view of the upper surface of a sporophore of Polyporus rheades on 
Populus tremula; from Stockholm, Sweden. Fig. 4.—A sectional view of 
a sporophore of Polyporus corruscans on Quercus; from Upsala, Sweden. 
Fig. 5.—A side view of an imbricate sporophore of Polyporus dryophilus, 
applanate form on Populus tremuloides; from Colorado. Fig. 6.—A sec- 
tional view of the same sporophore as in the preceding figure, showing the 
hard granular core and whitish mycelial strands. Fig. 7—A view of the 
upper surface of an applanate sporophore of Polyporus dryophilus on Quercus 
alba; from Arkansas. Fig. 8.—The pore surface of a sporophore of Poly- 
porus dryophilus on Populus tremuloides; from Colorado 


A Funcous Dis#ask oF Hemp 


Puate XI. A hemp plant, showing upper branches attacked by the fungous 


Botryosphaeria marconii 


NATURAL REVEGETATION OF RANGE LANDS BASED UPON GROWTH 
REQUIREMENTS AND LiFe HISTORY OF THE VEGETATION 


PLATE XII. Fig. 1.—View of the lower grazing lands in the Wallowa National 


Forest. Fig. 2.—Characteristic open stand of western yellow pine and 
dense cover of herbaceous vegetation, mainly pine-grass (Calamagrostis 
pubescens), Wallowa National Forest. Transition zone (yellow-pine asso- 
ciation). Fig. 3.—A burned-over area of lodgepole pine, with character- 
istic dense sapling stand 
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PLATE XIII. Fig. 1.—Dense stand of lodgepole pine, with undergrowth of red 
huckleberry (Vaccinium scoparium). Canadian zone (lodgepole-pine 
association). Fig. 2.—A flat eminence in the Hudsonian zone, showing the 
characteristic clumped growth of whitebark pine and Alpine fir. Fig. 
3.—Irregular topography of the upper grazing lands. Hudsonian zone 
(Wille Datk-PEe GOMNGISEIOID) <x. sci oo ccc nh cere tacnes cdeesaanesnceseaues 

PLATE XIV. Fig. 1.—Arctic-Alpine and upper-subalpine region, where forage 
is sparse, due to poor soil, short growing season, and unfavorable climate. 
Fig. 2.—Mountain range lands prior to the beginning of growth and germi- 
nation. Fig. 3.—Same view as shown in figure 2, but more in detail, 
showing the condition eight days later (June 30)................20.0 000s 

PLATE XV. Fig. 1.—Contrast in the progress of the flower stalk production 
of mountain bunch-grass on portion of range which has been completely 
closed to grazing for a period of three successive years and on range which 
has been subject to continued early grazing. Fig. 2—Western porcupine 
grass (Stipa occidentalis), showing empty glumes and floret with the scale 
and its awned projection to the left; to the right the floret with glumes 
removed, showing the sharp-pointed, slightly curved seed tip. Fig. 3.— 
Average development of the root system and aerial portion of mountain 
bunch-grass at end of the first growing season...................------ 

PLATE XVI. Mountain bunch-grass, showing root development and aerial 
growth at the end of thie second eeaenih..... «.. 0... <0 cic cccavevccevcesesscs 

PLATE XVII. Mountain bunch-grass in the spring of the third year of growth 
just before producing flower stalks, showing the natural position and length 
of the elaborate root development and aerial growth..................... 

PLATE XVIII. Mountain bunch-grass at the end of the third year, showing 
three flower stalks and inflorescence. ...... ois ce cen nc econ secstesee. 

PLATE XIX. Sickle sedge (Carex umbellata brevirostris), showing offshoots from 
the rootstocks and flower stalks with fruit in the process of development . 

PLATE XX. Fig. 1.—Station 4 on Stanley Range asit appeared on July 12, 1907. 
Fig. 2.—View of station 4 on July 15, 1909, after two years’ protection from 
grazing animals. Fig. 3.—Viewof quadrat 1, established on July 10, 1907. 

PLATE XXI. Fig. 1.—Quadrat 1, as it appeared on July 16, 1909. Fig. 2.— 
Area of mountain bunch-grass closed to grazing animals on July 8, 1907. 
Fig. 3.—View of open range contiguous to area shown in figure 2......... 

PLATE XXII. View of plot in the Transition (yellow-pine) zone which has been 
protected from grazing animals for three successive years, showing contrast 
in carrying capacity with contiguous open raage.........-.-....60 6000.00 

PLATE XXIII. Fig. 1.—View of portion of allotment at medium elevation 
where the destruction of forage seedlings due to grazing and trampling 
was studied. Fig. 2.—Dense stand of smooth wild rye (Elymus glaucus) 
and short-awned brome-grass (Bromus marginatus) seedlings............. 


PECAN ROSETTE 


PLATE XXIV. Fig. 1.—One normal pecan leaf and two leaves with rosette 
from Dewitt, Ga. Fig. 2.—Pecan shoot with early symptoms of rosette. .. . 

PLATE XXV. Rosetted pecan leaf showing perforations due to the failure of 
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PLATE XXVI. Fig. 1.—Pecan shoot in advanced stages of rosette. Fig. 2.— 
Normal pecan shoot for comparison with rosetted shoot.. . 

PLATE XXVII. Fig. 1.—Young orchard pecan tree with a moderate attack of 
rosette on the left side and seriously dying back from the disease on the 
other side. Fig. 2.—Young orchard pecan tree in advanced stages of 
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Pirate XXVIII. Fig. 1.—Young orchard tree with severe attack of rosette. 
Fig. 2.—Rosetted pecan tree cut off to the stump the preceding season, with 
the present season’s growth again distinctly showing rosette. Fig. 3.— 
Two seedling pecan trees planted the same day from the same lot of seed- 
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ApeLE Root Borer 


Pirate X XIX. Figs. 1 and 3.—Sections of an apple root, showing burrows of 
the apple root borer (Agrilus vittaticollis). Fig. 2.—Cross section of the 
trunk of a young apple tree, showing burrows made by the larve of the 
apple root borer in ascending the trunk to pupate................ ee. e eee 186 
PLATE XXX. Fig. 1.—Agrilus vittaticollis: Larva(c), pupa (6), and adult (a) of 
the apple root borer in the pupal cell. Fig. 2.—Xylophruridea agrili, a 
common parasite of the apple root borer. Fig. 3.—Section of trunk of 
young service tree, showing below the white egg and above the exit hole 
of the apple root borer. Fig. 4.—NXylophruridca agrili: Larvee of the para- 
site; one feeding on the larva and the other in the pupal cell of its host... 186 
PLATE XXXI. Fig. 1.—Agrilus vittaticollis: Egg on trunk of young service 
tree. Fig. 2.—Agrilus vittaticollis: Feeding form of larva. Fig. 3.- 
Agrilus vittaticollis: Contracted form of larva as taken from pupal cell. 
Fig. 4.—Agrilus vittaticollis: Pupa. Fig. 5.—Agrilus vittaticollis: a, Adult, 
or beetle; 6, claw; c, antenna. Fig. 6.—Xylophruridea agrili, a parasite 
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COLORING MATTER oF RAW AND COOKED SALTED MEATS 


PLATE XXXII. Fig. 1.—Oxyhemoglobin, ox blood. Fig. 2—Oxyhemoglobin, 
ox blood. Fig. 3.—NO-hemoglobin, ox blood. Fig. 4.—Methemoglobin, 
ox blood. Fig. 5—Methemoglobin, ox blood..................0cee eens 226 
PLatE XXXII. Fig. 1.—Oxyhemoglobin, sheep blood. Fig. 2.—Oxyhemo- 
globin, sheep blood. Fig. 3——-NO-hemoglobin, sheep blood. Fig. 4.— 
NO-hemoglobin, pig blood. Fig. 5.--NO-hemoglobin, pig blood......... 226 


IDENTIFICATION OF THE SEEDS OF SPECIES OF AGROPYRON 


PLATE XXXIV. Agropyron repens: Spikes showing degrees of variation which 
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PLATE XXXV. Agropyron smithti: Spikes showing degrees of variation. A, 
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PLATE XXXVI. Agropyron tenerum: Spikes showing degrees of variation. A, 

PVPNCONEDING s 5:c0:teshadncinergSona ehh cdelnniea Kien harvimetemiehesle weak 282 
PLATE XXXVII. Agropyronspp.: Typical seeds and spikelets. Fig. 1.—Agro- 

pyron repens. Fig. 2.—Agropyron smithti. Fig. 3.—Agropyron tenerum.. 282 


OBSERVATIONS ON THE Lire History oF AGRILUS BILINEATUS 


PLATE XXXVIII. Fig. 1.—Agrilus bilineatus: Eggs in position in the bark of 
an oak tree. Fig. 2.—Agrilus bilineatus: Cluster of newly laid eggs. Fig. 
3.—Agrilus bilineatus: Eggs shortly before hatching. Fig. 4.—Agrilus 
bilineatus: Newly hatched larva. Fig. 5.—Agrilus bilineatus: Mature larva. 
Fig. 6.—Agrilus bilineatus: Larva in its cell. Section made perpendicu- 
lar to the surface of the bark. A, Point at which adult will emerge; B, 
burrow stopped with frass. Fig. 7.—Agrilus bilineatus: Pupaincell. Sec- 
tion made parallel to the surface of the bark. Fig. 8.—Agrilus bilineatus: 
Adult femaic. Fig. 9.—Agrilus bilineatus: Adult male................06. 294 
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Prate XXXIX. Fig. 1.—Leaf showing work of four Agrilus beetles in 24 hours. 

Fig. 2.—Hole in bark made by adult Agrilus in emerging from pupal cell. 

Fig. 3.—Larve of Agrilus bilineatus and their burrows. Fig. 4.—Complete 

burrow of a larva of Agrilus bilineatus. A, Point at which larva hatched; 

' B, beginning of second instar; C, beginning of third instar; D, beginning 
Of fouate tnataks EB, Pune CON cic ceiicisnas ccs cine dds a ddaridccsccnccnewens 294 


SUSCEPTIBILITY OF C1TROUS FRUITS TO THE ATTACK OF THE MEDITER- 
RANEAN Fruit FLY 


Pirate XL. Fig. 1.—Orange infested with larve of the Mediterranean fruit fly 


6 (Ceratitis capitata). Fig. 2—Orange infested with larve of the Mediter- 
ranean fruit fly (Ceratitis capitata), showing two breathing holes of the larvze 
TUR UHEGUCAV RRR UAGD 650% 5 fed cuides ceo uaced nck dys ceeune cat wee Renaeasene ke 330 


Pirate XLI. Cross section of shaddock No. 1, showing the thick, loose texture 
of the rag with darkened area above and to the right showing the channels 


made by well-grown Mediterranean fruit-fly larve.................00000- 330 
36 Prate XLII. Fig. 1.—Cross section of the orange shown on Plate XL, figure 2. 
Fig.2.—Orange containing 87 punctures in the rind..................... 330 


THREE-CORNERED ALFALFA HopPER 


PLATE XLIII. Fig. 1.—The three-cornered alfalfa hopper (Stictocephala festina): 

Adult. a, View from side; 6, view from front. Fig. 2.—The three-cornered 

86 alfalfa hopper: a, Nymph in first stage; b, egg. Fig. 3.—The three-cor- 
nered alfalfa hopper: Nymph in second stage. Fig. 4.—The three-cornered 

alfalfa hopper: Nymph in third stage. Fig. 5 —The three-cornered alfalfa 

hopper: Nymph in fourth stage. Fig. 6.—The three-cornered alfalfa hop- 

per: Nymph in fifth stage. Fig. 7.—An alfalfa stem showing feeding punc- 

- tures of the three-cornered alfalfa hopper: a, Ring or girdle of punctures 


around the stem; J, gall resulting from girdling. .....................000- 362 


6 Lire History OF THE MEDITERRANEAN FRuitT FLY FROM THE STAND- 
22 
POINT OF PARASITE INTRODUCTION 


PLATE XLIV. Fig. 1.—Wooden boxes, 14 by 12 by 3 inches in size, used in 
obtaining pupe of fruit flies. Fig. 2—Contrivance used for keeping the 
ete infested fruit free from the sand and bringing the emerging larve to a 
central container where they may be gathered quickly................... 374 
282 PLate XLV. Fig. 1.—Method of keeping adult fruit flies alive over long periods. 
Fig. 2.—An apple after having been suspended for one day in a jar con 
282 j taming Mediterraneats f6itt Te... incscc ici cicccscvcenscdcteeansnes . 374 


RELATION OF SIMULTANEOUS OVULATION TO THE PRODUCTION OF 
DouBLE-YOLKED EcGcs 


282 


PLate XLVI:—Fig. 1.—Large yolk (weight, 30.12 gm.) with two germ disks; 
found in a large hen’s egg. Fig. 2.—Fused immature yolks (weight, 1.45 
gm.); found in a small hen’s egg. Fig. 3.—Type I double-yolked egg, 
showing two yolks with separate vitelline membranes but inclosed in a 
CONTE CI TSICTOGS TAGOR osc cock ccceccideccndecccccdesteececacieas 386 
PLATE XLVII. Fig. 1.—Type I double-yolked egg, showing two yolks with sep- 
arate vitelline membranes but inclosed in a common chalaziferous layer. 
Fig. 2.—Type II double-yolked egg, showing two Saree with separate cha- 
lazal membranes but common thick albumen. . nes pucdueaotincne ed. One 


294 








x Journal of Agricultural Research 


Vol. Ill 





Puate XLVIII. Fig. 1.—Type II double-yolked egg, showing two yolks with 
some separate and some common thick albumen envelopes. Fig. 2.— 
Type III double-yolked egg, showing two yolks with all the thick albumen 
separate. ........ cee meee eee eee e seers er en eneeesee ese eseeresesesesene 

PLate XLIX. Fig. 1.—Shell of type III double-yolked egg, which shows 
external evidence of its double nature by a seam in the shell. Fig. 2.— 
The inside of the shell shown in figure 1, showing the fold of egg membrane 
which projected between the two component eggs..............00 cece eee 

PLATE L. Oviduct removed from a laying bird and cut open along the point 
of attachment of the ventral ligament. A, Funnel; B, albumen-secreting 
region; X, isthmus ring; C, isthmus; D, shell gland; and EF, vagina...... 

PuatE LI. Fig. 1.—Ovary of a pullet, showing the follicles which produced 
the yolks for the double-yolked egg shown in Plate XLVIII, figure 1. 
Fig. 2.—Ovary of a pullet, showing follicles which produced the yolks for 
a double-yolked egg similar in structure to the one shown in Plate XLVIII, 
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Piate LII. Fig. 1.—Ovary of a pullet, showing a series of cmthitng follicles, 
two of which (probably C and C’) produced the yolks for the double-yolked 
egg shown in Plate XLVI, figure 3. Fig. 2—Ovary of a bird, showing 
the two largest resorbing follicles, one of which produced the yolk with 
two germ disks shown in Plate XLVI, Agure 2... ccccccssscscesesvesss 


BRACHYSM, A HEREDITARY DEFORMITY OF COTTON AND OTHER 
PLANTS 


PLATE LIII. Abnormal simple leaf on fruiting branch of Egyptian cotton, 
accompanied by abnormal leaf-like bract, remainder of involucre and 
RE AO DONO i 56 555-5 his lista eninis Sead sas wartemaRe Ree ue Seer ees 

PLATE LIV. Normal 3-lobed leaf of fruiting branch of Egyptian cotton, accom- 
panied by normal involucral bract for comparison with Plate LIII....... 

Pirate LV. Abnormal leaf of fruiting branch of Egyptian cotton with one 
stipule enlarged and the lobe of the same side wanting................... 

PLATE LVI. Brachytic fruiting branches of “‘cluster’’ cotton (Willets Red 
Leaf) shortened to a single internode by abortion of terminal bud. Fig. 1.— 
The boll at the right is borne by a very short branch from an axillary bud. 
Fig. 2.—The boll at the right is borne by the shortened fruiting branch. 
The left-hand boll represents a shortened branch in the axil of the leaf that 
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Piate LVII. Normal and brachytic joints on same fruiting branch of Upland 
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Piate LVIII. Branches of abnormal variation of Upland cotton, with abortive 
buds remaining attached to branches by decurrent pedicels and elongated 
bud scars. The left-hand branch shows abnormal inequality in the lengths 
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Pate LIX. Portion of brachytic fruiting branch of Simpkins cotton producing 
twin fasciated branches from an axillary bud..................cceceeees 

PLATE LX. Portion of fruiting branch of Columbia cotton, with one internode 
adnate to the pedicel of the boll of the preceding internode.............. 

PLATE LXI. Fig. 1.—Plant of Dale Egyptian cotton, showing complete abor- 
tion of fruiting branches on the main stalk, while the vegetative branches 
of the same plant produced a few fruiting branches and ripened a few bolls. 
Fig. 2.—End of main stalk of plant shown in figure 1, showing abortion of 
terminal bud and compensatory thickening of the petioles 
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PLATE LXII. Ends of main stalks of two plants of Dale Egyptian cotton, show- 
ing simple fruiting branches and closely similar axillary fruiting branches. 


AIR AND WIND DISSEMINATION OF ASCOSPORES OF THE CHESTNUT- 
BLIGHT FUNGUS 


Piate LXIII. Fig. 1.—Petri-dish culture 5044 from 12 minutes’ exposure of 
chestnut-bark agar, made on September 20, 1913, 2 hours and 8 min- 
utes after the cessation of a rain, at station 51, located 27 feet from 
the nearest lesion. Fig. 2.—Petri-dish culture 5041 from 16 minutes’ 
exposure of chestnut-bark agar, made on September 20, 1913, 1 hour and 55 
minutes after the cessation of a rain, at station 49, located 414 feet from 
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PLate LXIV. Fig. 1.—Ascospore trap 51. This consists of a wooden bracket 
which supports an object slide over perithecial pustules. Fig. 2.— 
Ascospore trap 52. Fig. 3.—Water spore trap located at Station V...... 

Pate LXV. Fig. 1.—View looking toward the coppice growth from water 
spore-trap Station V. Fig. 2.—View of a mixed chestnut and oak grove 
taken from water spore-trap Station VI 
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